
Vertebrogenic autonomic dysfunction-
subjective symptoms: a prospective study *
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The autonomic concomitants of cervical pathomechanics
(the posterior cervical sympathetic syndrome) have been
widely reported. The literature documenting the autonom-
ic manifestations of thoracic and lumbar articular dys-
functions has not been as extensive. The present study
attempts to determine the incidence and nosography of
vertebrogenic autonomic dysfunction (V.A.D.) in a sample
of 250 consecutive back pain subjects. Thirty-nine per cent
of all back pain subjects exhibited probable evidence of
V.A.D. The incidence of V.A.D. was distributed as fol-
lows: cervicogenic cephalalgia - 60%76 (i.e., disturbed
vision, dysequilibrium, gastrointestinal upset); thoracalgia
- 54% (ie., nausea, flatus); and lumbalgia - 31% (i e.,
constipation, urinary frequency, menstrual disturbances).

It is a well known clinical fact that diseases of the inter-
nal organs may produce functional changes and symptoms
or signs in the musculoskeletal system of the body. These
somatic manifestations of visceral disease are fairly com-
monplace and are considered to be of importance in the
diagnosis and localization of internal disease. All clinicians
have observed the conspicuous costovertebral angle muscle
spasm resulting from acute renal disorders (1). Abdominal
wall tension and tenderness are characteristic of certain
intra-abdominal and intrapelvic diseases (2-7). Coronary
disease is frequently accompanied by painful trigger areas
in the muscles of the chest and shoulder (8-9).
The premise that disorders of the musculoskeletal

system may reflexly cause autonomic dysfunction and
symptoms attributable to visceral malfunction is common
to both the chiropractic (10) and osteopathic schools (11),
but is not widely accepted by the medical profession. Phy-
siologic research, based primarily on animal experimenta-
tion, has demonstrated that somatovisceral reflex activity
is indeed a physiologic fact (12-19); however, much re-
mains to be done to understand the importance of these
reflexes in normal and abnormal human physiology. The
literature of the osteopathic and chiropractic disciplines
has historically contained an abundance of anecdotal and
conceptual data in support of the somatovisceral reflex
hypothesis as a mechanism for symptom production in
man. Very little controlled clinical data has been presented
to support this hypothesis.

Palmer in 1895 (20) was probably one of the first to
report a simple cause and effect relationship regarding
somatovisceral symptom production in a patient. His sub-
ject had apparently been working in a cramped position
and felt something "give in his back." He claimed that he
simultaneously became deaf. Palmer examined the
patient's spine and found a "displaced fourth dorsal verte-
bra" (sympathetic vasomotor nerves to the cranium) and
corrected it with a manipulation. The patient's hearing
was restored. Palmer thus deduced that the hearing loss
had been vertebrogenic in origin.

Three decades later, the allopathic observers, Barre in
1925 and Lieou in 1928, reported similar series of cases in
which disorders of the cervical spine were accompanied by
dysfunction of the organs of the head (21,22). In addition
to hearing loss, the following cervicogenic symptoms have
been observed: vertigo, dysequilibrium, tinnitus, scotoma-
ta, decreased vision, dysphagia, dysphonia, cough, anxiety
and asthenia. (23)
The Barr6-Lieou syndrome (posterior cervical sympa-

thetic syndrome) has been repeatedly recorded in the liter-
ature since 1928. This syndrome represents a generally
accepted classic example of somatovisceral reflex
pathology and is to be found in much of the authoritative
orthopaedic literature of today (24).

Reports of somatically-induced visceral dysfunction have
not been confined to the cervical region, nor have they
been restricted to the literature of the chiropractic and
osteopathic schools. This is noteworthy, insofar as allo-
pathic training does not usually emphasize (or even in-
clude) studies of somatovisceral reflex physiology. One
would therefore expect that allopathic observers would
approach their clinical observations with an absence of
bias and a low index of suspicion for somatovisceral
pathology. Nevertheless, such disorders have been obvious
enough to be noted and reported. Table 1 summarizes al-
lopathic observations in this regard as reported by Wills
(25), Ussher (26), Travell (27,28,29), Jackson (24), Cooper
(30), Lewit (31), Ushio et al (32), Love (33) and Ver Brug-
ghen (34).
The literature cited here would tend to indicate that

somatically induced visceral dysfunction and symptom
production is indeed a clinical problem. The prevalence of
the problem is not known. The investigators reviewed in
Table 1 have for the most part, not attempted to discover
the percentile incidence of autonomic symptoms in mus-
culoskeletal disease, nor have they made it clear whether
their data was based on consecutive groups of first-contact
patients or on treatment-resistant subjects who were re-
ferred to their departments for special care.
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* The percentages quoted from the authors Lewit, Ushio, Love and
VerBrugghen are based on selected subject populations seen in
speciality clinics- not on consecutive first contact patients.

t Based on excellent response to the therapeutic test on 124 patients.
Percentages given are averages of Lewit's 3 categories of vertigo.

The purpose of this investigation was to determine the
frequency of symptoms attributable to vertebrogenic auto-
nomic dysfunction in a consecutive group of first-contact
chiropractic patients.

Method
A pilot study, of the prospective-descriptive format, was

designed. The focus of the study was on the anamnesis,
with particular attention given to the sequence of clinical
events. (For example, do patients with back pain simul-
taneously develop autonomic symptoms? If so, how often?
52

Do the autonomic symptoms disappear upon recovery
from the spinal pain?) The emphasis then, was on seeking
a parallelism between the development and disappearance
of back pain with the development and disappearance of
visceral symptoms.

Inclusion/Exclusion and Data Gathering:
The following guidelines for data gathering were ad-

hered to throughout the study:
1. Two hundred and fifty consecutive first-contact

patients who presented with back pain (cervical,
thoracic or lumbar) comprised the sample for
analysis.

2. After a thorough case-history was obtained from
each subject, careful notation was made of associa-
.ted symptoms. The phrasing of this latter aspect of
the interview was as follows: "Have you, since the
onset of your back pain, developed any other
seemingly unrelated symptoms for example,
have you felt generally ill? Have you been consti-
pated? Have you had to empty your bladder more
frequently- or less frequently?" Usually, four or
five examples of known vertebrogenic symptoms
were mentioned. See Table 1. A systems review fol-
lowed. As additional symptoms were uncovered, it
was determined whether or not their onset in any
way paralleled the onset of back pain.

3. The patient was not given a r6sume prior to the
beginning of treatment for his back pain. No
further comment was made regarding the subject's
visceral symptoms, if present. No mention was
made of any relationship between the spinal pain
and the visceral symptoms. A chart of the autono-
mic nervous system was removed from the office.
The patient was not told that analytical data was
being gathered. The attempt here was to limit, as
much as possible, the introduction of accentuated
placebogenic and/or Hawthorne effects (35) into
the study.

4. The subjects who were accepted as chiropractic
patients were treated with spinal manipulative
therapy (primarily chiropractic high velocity, con-
trolled amplitude adjustment). In some cases, an-
cillary physical therapeutic methods were utilized
as indicated. Patients who were referred to other
health disciplines for care (i.e. surgery) remained
in the study providing that follow-up data were
available. (This study was not designed to test the
effectiveness of manipulative therapy its sole
purpose was to investigate spinovisceral symptom
parallelism see illustrative case 4.)

5. The subjects were re-evaluated when they became
asymptomatic with respect to their back pain or
were much improved (at least 80%o by mutual
patient-examiner agreement). The patients were at
this time questioned regarding the status of any
associated visceral symptoms that had been pre-
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Table 1

Autonomic manifestations of musculo-skeletal disease
as reported by the allopathic observers* Wills (25),
Ussher (26), Travell (27, 28, 29), Jackson (24), Cooper
(30), Lewit (31)t, Ushio (32), Love (33), and Verbrug-
ghen (34).

SYSTEM SYMPTOM: OBSERVER
[% INCIDENCE IF REPORTED]

VISUAL Focusing Difficulties, Blurring(27,28,24,30), Diplopia
(27,30), Photophobia(30), Scotomata(27,30), Lacrima-
tion, Vasomotor(27,28,29,24,30,32) [30.5%], Amblyo-
pia(27).

E.N.T. Dysequilibrium, Vertigo(27,28,29,24,30,31) [76.8%],
(32) [76.5%], Tinnitus(27,29,24,30,31) [10.6%], (32)
[25.6%], Deafness(27,24,30,31) [10.6%], (32) [15.5%],
Olfaction(32) [6%], Dysgeusia(32) [4%], Dysphagia
(24,30).

G.I. Anorexia(25,26,30), Indigestion, Flatus(25,26),
Nausea(25,26,28,24,30,31,32) [36%], Vomiting(25,26,
28,24,30,31,32) [9%], (33) [13%], (34) [3%], Constipa-
tion(25,26,33) [13%], (34) [3%], Urgency, Diarrhea
(33) [13%], (34) [3%].

C.V. Palpitation(24,30,32) [26.5%].

RESP. Dyspnea(25,26,27,24), Cough(27,29).

G.U.,GYN. Urinary Frequency, Nocturia(25,26,33) [36%], (34)
[3%], Incontinence(33) [36%], (34) [3%], Dysuria
(25,26,33) [36%], (34) [3%], Anuria (33) [36%], (34)
[3%], Sexual Disturbance, Impotence(32) [13.5%],
(33) [3%], Menstrual Disturbance(30).

C.N.S. Mental Dullness, Memory Disturbance(24,30,32)
[82.5%], Anxiety(30,32) [52.5%], Insomnia(32)
[39.5%], Syncope(27,28,24,30).

GEN. Malaise, Weakness(28,30,31,32) [44%].
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viously reported. The observation that recovery
from visceral symptoms paralleled recovery from
the spinal pain was taken to be confirmatory evi-
dence of vertebrogenic autonomic dysfunction in
that subject.

Subjects were excluded from the study for the following
reasons: non-acceptance as a patient because of organic
pathology or other contraindications, non-compliance,
self-discharge from care, unsatisfactory recovery from the
spinal complaint and incomplete admission or follow-up
records. When a patient was dropped from the study, the
next consecutive patient history was admitted to the data
pool so that the target number of 250 subjects could be
met.
A survey of drug usage by patients in this study revealed

the following: 52% of patients did not use drugs at all;
32% has self-administered approximately 1 to 6 non-pre-
scription analgesic tablets (i.e. aspirin, codeine) and had
subsequently sought professional care; 16% were on regu-
lar therapeutic dosages of physician prescribed or self-ad-
ministered pharmaceuticals either for spinal pain or for
other unrelated conditions. Most of the subjects who had
used pharmaceuticals remained in the study. They were
included or excluded after careful analysis of the
individual data (see data analysis guidelines).

Data analysis:
The presence or absence of vertebrogenic autonomic

dysfunction (V.A.D.) was determined from the admission
and follow-up records on each subject. The likelihood of
vertebrogenicity was determined on the strength of the
gathered data. The information on each case was then
categorized as yielding probable, possible or negative
evidence of vertebrogenic autonomic dysfunction. The
guidelines for categorization were as follows:

1. Probable: Patients who exhibited an unequivocal
parallelism between the onset and abatement of back pain
with the onset and abatement of visceral symptoms were
considered to have evidence of probable vertebrogenic
autonomic dysfunction.

2. Possible: If there was any doubt regarding the ac-
curacy of the gathered data (e.g. inconsistency of the
subject's responses to questions) the findings were cate-
gorized as "possible V.A.D." If any discrepancies were
noted in spinovisceral symptom parallelism, the data was
considered to yield evidence of possible vertebrogenic
autonomic dysfunction. For example, patients who fully
recovered from spinal pains, but were left with vestiges of
autonomic symptoms or patients who recovered from
autonomic symptoms but were left with some spinal pain,
were placed in the V.A.D. possible category.

3. Negative: Subjects who developed back pain but did
not experience any symptoms attributable to autonomic
dysfunction were classified as "V.A.D. negative".

As stated in the previous section, data from patients
who had used pharmaceuticals were individually scrutiniz-
ed for inclusion or exclusion, and categorization. This
analytical process would best be illustrated by the
following examples:

Case 1: This patient developed acute lumbalgia. He self-ad-
ministered four 222 tablets® (total 32 mgs. codeine) on day 1
and presented here the next morning. He reported constipation
as an associated symptom. The constipation resolved on day 3
although the lumbalgia continued. He remained in the study
and was classified as "negative V.A.D."

Case 2: This patient developed cervicalgia and self-adminis-
tered 6 aspirin over day 1. She presented on day 2 and reported
dizziness, gastric upset and flatus as associated symptoms. She
discontinued her aspirin, but the autonomic symptoms per-
sisted throughout the course of her treatment. All spinal and
associated symptoms abated during the 3rd week. She remain-
ed in the study and was classified as "possible V.A.D."

Case 3: This patient developed a severe cervical-brachial
neuralgia. Her family physician prescribed Tylenol® and dia-
zepam. She presented on day 10. She reported anorexia,
nausea, flatus, blurred vision, dizziness and mental fogging as
associated symptoms. On day 24 her cervicalgia and all as-
sociated symptoms had cleared, yet she remained on the pre-
scribed medication. She was classified as "probable V.A.D."

Results
Of the original 250 subjects who met the criteria for

admission to the study, 22 were subsequently lost (20 with
self-discharges and/or poor results, 2 with organic disease
found on continuing examination) and replaced by next-
consecutive patients. Ninety-eight (39%) of all subjects
exhibited "probable" and thirty-three (13%) exhibited
"possible" autonomic dysfunction. Also noteworthy was
the observation that four (2%) of the subjects experienced
reactivation (relapse) of previously quiescent visceral
disease during their back pain episodes (2 duodenal ulcers,
2 lower genitourinary infections).
The levels of spinal complaint fell into the following four

categories:
1. cervicalgia with cephalalgia,
2. cervicalgia (with or without upper extremity pain),
3. thoracalgia, and
4. lumbalgia (with or without lower extremity pain).

The frequency of autonomic dysfunction for each category
is given in Table 2. The frequency distributions of the
various autonomic manifestations observed are given in
Tables 3 - 6.

While Tables 3 - 6 give the frequency of symptoms ob-
served in the present study, they do not give an accurate
picture of vertebrogenic autonomic dysfunction as actually
seen in clinical practice. Many of the subjects had multiple
autonomic symptoms and these symptom complexes are
not accurately portrayed by tables. The following case
studies are instructive:
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* Percentages rounded to the closest whole number.

Case 4: Mrs. F. presented with neck pain and headaches. She
had sustained a whiplash injury 2 years previously and her
symptoms had cleared with chiropractic therapy. Her present
symptoms had recurred 2 months prior to her consultation
here. She complained of a constant, moderate to severe upper
cervical ache which radiated into the occipital-frontal regions.
The cephalalgia occurred daily and intensified in the mid-
afternoon. She reported associated dizziness and difficulty in
focusing her eyes. She could not clearly focus on close objects
and stated that while driving, the windshield seemed to move
back and forth in relation to her eyes. She was constantly
squinting in an effort to see clearly. She had been seen by an

optometrist 3 weeks previously with negative findings.
On examination, cervical extension, right side-bending and

left rotation were painful and limited. There was palpable
paravertebral muscle spasm and restriction of motion in the
upper cervical articulations. Trigger points were found here
which reproduced the cephalalgia.

Cervicogenic autonomic dysfunction was objectivated with
the following manoeuvres:

1. Triggers: Firm pressure over the right lamina of C2 precipi-
tated an immediate bout of blurred vision and diplopia.

2. Resisted Motion: Resisted cervical extension (with the head
fixed so as to exclude vestibular motion) resulted in an epi-
sode of "swooning" and vertigo.

3. Cervical Torsion: The patient's head was fixed by an as-
sistant (so as to exclude vestibular motion) and the torso
was rotated, flexed, extended, side-bent and circumducted
under the immobilized cranium. These manoeuvres precipi-
tated vertigo.
Cervicogenic autonomic dysfunction was further confirmed

by the therapeutic test. The patient was treated with the
manual adjustment of the upper cervical spine. The results
were as follows:
1. The initial manipulation caused a transitory aggravation of

the dizziness and the visual symptoms.
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* The percentages given here are expressed as percentages of the
TOTAL subject population. The total SYSTEM/SYMPTOM per-

centages may not equal the total PROBABLE/POSSIBLE percentages
(see Table 2) insofar as many subjects exhibited MULTIPLE autono-
mic symptoms.

2.
3.

This was quickly relieved by manual traction.
The patient was fully recovered from all articular (pain) and
non-articular (autonomic) symptoms by the tenth office
visit. She remained asymptomatic over a 4 month follow-up
period.

Case 5: Mrs. J. presented with low cervical, right scapular and
right mid-thoracic pain of several months duration. There
was associated dizziness, staggering and blurred vision. She
had been referred to an ENT specialist who was non-commi-
tal in regards to a diagnosis. On examination, a trigger point
was located on the antero-lateral aspect of C6-7 which repro-
duced her pain. The cervical torsion test was strongly positive

the patient requiring support because of the precipitated
vertigo. The lower cervical segments were adjusted and all
symptoms abated after 5 visits. The patient has had several
relapses over the ensuing months. Dysequilibrium has been a

constant concomitant of each attack.

Case 6: Mr. R. Complained of a constant, dull mid-thoracic
ache of 3 weeks duration. The symptoms had occurred after
the patient spent several days working in the stooped forward
position. The patient also complained of nausea and a feeling
of a "lump" in the epigastric region. He stated that his food
remained in his stomach for several hours after ingestion. He
regurgitated frequently and was troubled with belching and
flatus. He occasionally had crampy abdominal pains. On ex-

amination, the spinous processes and right costotransverse
articulations of T4 to T7 were exquisitely tender. There was

rhomboid. spasm on the right and mid-thoracic motion was
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Table 2
Frequency in autonomic dysfunction

in 250 back pain subjects*

LEVEL OF SPINAL PROBABLE POSSIBLE NEGATIVE
LESION & NO. NO. NO. NO.
OF PATIENTS PATIENTS PATIENTS PATIENTS

(%) (No) (%)

Cervicogenic-
Cephalalgia 47 28 (60)* 5 (11) 14 (30)

Cervicalgia 71 24 (34) 11 (15) 36 (51)

Thoracalgia 24 13 (54) 2 ( 8) 9 (38)

Lumbalgia 108 33 (31) 15 (14) 60 (56)

TOTAL 250 98 (39) 33 (13) 119 (48)

Table 3
Cervicogenic-cephalagia: frequency distribution*

of autonomic symptoms in 47 subjects

SYSTEM PROBABLE POSSIBLE
SYMPTOM NO. NO.

PATIENTS PATIENTS
(No) (No)

Visual Total Symptomatic Patients: 13 (28) 1 ( 2)
Focus, Blurring 9 (19) 1 ( 2)
Diplopia 2 ( 4) 0
Photophobia 3 ( 6) 1 ( 2)
Scotomata 1 ( 2) 0

Vertigo, Dysequilibrium 9 (19) 0
Auditory, Tinnitus 4 ( 9) 0
Gastro-Intestinal: Total
Symptomatic Patients 13 (28) 5 (11)

Nausea 12 (26) 4 ( 9)
Vomiting 2 ( 4) 1 ( 2)
Delay, Fullness I ( 2) 0

Chest: Dyspnea, Air Hunger 2 ( 4) 0
Skin: Hyperhidrosis 1 ( 2) 0
N.P. Mental Dullness 2 ( 4) 0
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Table 4
Cervicalgia: frequency distribution*

of autonomic symptoms in 71 subjects

SYSTEM PROBABLE POSSIBLE
SYMPTOM NO. NO.

PATIENTS PATIENTS
_ ~~~~ ~~~(No)(No)

Visual: Total Symptomatic
Patients: 7 (10) 2 (3)

Focus, Blurring 3 ( 4) 2 (3)
Photophobia 1 (1) 0

Scotomata 1 (1) 0
Tic I 1) 0
Lacrimation 0 1 (1)

Vertigo, Dysequilibrium 16 (23) 5 (7)
Auditory, Tinnitus 2 ( 3) 2 (3)
Dysphagia 2 ( 3) 0
Chest: Dyspnea, Air Hunger 0 1 (1)
Gastrointestinal: Total
Symptomatic Patients: 6 ( 8) 3 (4)

Nausea 6 ( 8) 2 (3)
Anorexia 3 ( 4) 0
Flatus 1 (1) 0

Dysmenorrhea 1 (1) 0
Skin: Seborrhea 1 (1) 0
N.P. Mental Dullnes, Anxiety 1 (1) 1 (1)

* see footnote Table 3

Table 5
Thoracalgia: frequency distribution*
of autonomic symptoms in 24 subjects

SYSTEM PROBABLE POSSIBLE
SYMPTOM NO. NO.

PATIENTS PATIENTS
(No) (No)

Gastro-Intestinal: Total
Symptomatic Patients: 11 (46) 0

Nausea 8 (33) 0
Anorexia 2 ( 8) 0
Delay, Fullness 1 ( 4) 0
Flatus 3 (13) 0

Chest Total Symptomatic Patients: 2 ( 8) 0
Palpitation 0 1 (4)
Dyspnea, Air Hunger 1 ( 4) 0
Bronchitis (Ank. Spond.) 1 ( 4) 0

Vertigo, Dysequilibrium 0 1 (4)
N.P. Anxiety, Malaise 1 ( 4) 1 (4)

* see footnote Table 3
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* See footnote Table 3
t The percentages given here are based on a total of 27 female lumbal-

gic patients of reproductive age (i.e. of the total 108 lumbalgic sub-
jects, 54 were female of which 27 were of reproductive age).

restricted. A single adjustment to this level was followed by
immediate pain relief together with several minutes of massive
gaseous eructation. All other symptoms cleared over the next
few hours and did not recur over a 3 month follow-up period.

Case 7: Mr. V. presented with acute lumbo-sciatica of one
week's duration. The pain had occurred after a straight-legged
lift. Mr. V. reported that since the occurrence of his injury he
had been troubled with alternating bouts of constipation and
diarrhea, urinary frequency, nocturia, partial urinary reten-
tion, impotence and "retraction" of the testes. He exhibited
sciatic kyphoscoliosis. All trunk movements were limited and
painful. Straight-leg raising, foot dorsiflexion and Valsalva-
manoeuvres were positive. Deep springing of the L4 vertebra
aggravated his pain. Sphincter tone was normal. A trial of
manipulation afforded only temporary (hours-days) relief. The
left Achilles reflex became sluggish and the patient was
referred for neurosurgery. An L4 discotomy resulted in
complete recovery from all spinal and visceral symptoms.
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Table 6
Lumbalgia: frequency distribution*

of autonomic symptoms in 108 subjects

SYSTEM PROBABLE POSSIBLE
SYMPTOM NO. No.

PATIENTS PATIENTS
(No) (No)

GASTROINTESTINAL: Total
Symptomatic Patients: 23 (21) 4 ( 4)

Nausea 4 ( 4) 0
Flatus, Bloating 6 ( 6) 1 (1)
Constipation 12 (11) 1 (1)
Diarrhea 1 ( 1) I 1)
Alternating C & D. 2 ( 2) 1 (1)

URINARY: Total Symptomatic
Patients: 12 (11) 7 ( 6)

Frequency Urgency 11 (10) 6 ( 6)
Oligouria 1 (1) 2 ( 2)
Dysuria 1 (1) 1 ( 1)

MENSTRUAL: Total Symptomatic
Patients:t 3 (11) 3 (11)

Dysmenorrhea 2 ( 7) 2 ( 7)
Menorrhagia 1 ( 4) 2 ( 7)

SEXUAL DISTURBANCE- Male
Total 3 (3) 0
Impotence 1 (1) 0
Scrotal Edema 2 ( 2) 0

SYNCOPE 1 (1) 0

N.P. ANXIETY, DEPRESSION,
MALAISE 3 ( 3) 2 ( 2)
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Case 8: Mrs. R. presented with an acute lumbalgia which re-

ferred to the left groin. The pain had occurred 4 days pre-
viously and since that time she had been troubled with consti-
pation, flatus, urinary frequency and a burning dysuria. Her
urinalysis was negative for abnormality. Lower lumbar and left
sacroiliac dysfunctions were corrected with manipulation. All
symptoms had cleared by the fourth office visit.
At the time of discharge from care, Mrs. R. asked if her

bowel and bladder symptoms could have anything to do with
the lower back. She stated that every time she had a lower
back episode she developed the same pelvic symptoms. She,
had had several unremarkable bowel, gall bladder and urinary
investigations in regards to these symptoms.

Discussion
The exact mechanism of spinovisceral symptom produc-

tion is not conclusively known. Several pathophysiologic
hypotheses could be advanced to explain these clinical
phenomena. It is also possible that different pathological
processes are operant in different individuals. Postulated
mechanisms of spinovisceral symptom production are
summarized below:

Pain: The autonomic concomitants of severe pain are well
known. They are due to mass sympathetic stimulation and
include such symptoms as agitation, hyperhidrosis, pupil-
lary dilation and vomiting.
Stress-Endocrine: Selye (36) has pointed out that many
disease states are accompanied by two groups of symptoms
- the symptoms produced by the stressor and another
group of symptoms resulting from the body's endocrinal
defence responses to the stressor. Using the eosinophil
count as a stress indicator, I presented evidence which
would suggest that 54% of severe lumbalgic episodes are
accompanied by an alarm-endocrine reaction (37). It is
possible that some of the symptoms observed in this study
have an endocrine-chemical basis.
Somato-Psycho-Visceral Reflexes: It is well known that
certain patients look at their pains through a psychological
magnifying glass and develop all manner of unrelated
symptoms. Psychogenic symptom production, no doubt,
introduces an artifact into this study. It is, however, very
interesting to note that most of the symptoms observed
here, bear a segmental relationship to the level of spinal
lesion (only one patient in this series had any knowledge of
the anatomy of the autonomic nervous system). These
segmental spino-psycho-visceral relationships may be
explained by osteopathic research. In a brilliant experi-
ment, Korr et al have shown that when the psyche is
stimulated, maximum sympathetic outflow occurs at
hyperirritable cord levels which have been previously
sensitized (facilitated) by proprioceptive input from pre-
existing spinal joint lesions (38).

Somato-Visceral Reflexes: Somato-autonomic reflexes in
the laboratory animal are a physiologic fact. They are
observed under certain conditions in man. The postulated
modus operandi in spinal lesions is as follows: the lesion-
ed spinal joints trigger an increased afferent input (pain,
proprioception) into the related cord segments. The lateral
horn cells are facilitated via the internuncial neurons and
impulses spill over into the sympathetic efferents causing
activation (motor, vasomotor, secretory) of the target
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viscera. Such sustained pathophysiologic activity could
well be responsible for spinovisceral symptoms observed in
back pain subjects.
Nerve Compression: It is well known that discal lesions,
vertebral exostoses and stenosis may compress nervous
tissue and cause autonomic dysfunction or paresis. It is
also possible that root compression may interfere with
axoplasmic flow. If, for the purpose of survey, one consi-
ders paresthesia/anesthesia to be indicative of nerve-tissue
compromise, then 30% of first-contact patients presenting
at this office have nerve compression syndromes. This
could be responsible for autonomic dysfunction in selected
patients.
Vascular Compromise: Cervical degenerative lesions may
compromise the vertebral arteries and cause cranial
symptoms. This mechanism could have been operative in
aged patients; however, the slowly progressive cerebral
dysfunction (39), which allegedly occurs with sustained
neck torsion in this condition, was not observed in any of
the subjects.
Proprioceptive Cross- Talk: It is possible that unequal
cervical muscle tensions might feed the central nervous
system with confusing proprioceptive information so as to
disturb normal righting reflexes. This mechanism could
explain the high incidence of dysequilibrium in subjects
with neck injuries.
Other: The constipation observed in severe lumbalgic
patients may be antalgic or due to lack of exercise.
The spinovisceral syndromes described here are typical

of the symptom complexes observed in the everyday
clinical practices of all manipulative practitioners. Further
studies, to more precisely explore these common clinical
problems, are warranted. The present study represents a
first-attempt prospective investigation and the presented
statistics may be considered to be "ball-park" figures only.
A much larger subject population is required. Analysis of
the gathered data in a preliminary study such as this,
almost invariably exposes deficiencies in the original
prospective design which could be corrected to improve
future investigations (40). The following recommendations
should be considered:
Investigator Artifact: Solo investigators who study their
own patient populations may be subject to impaired
objectivity. Future studies should utilize a multi-disciplin-
ary team of investigators to design and carry out the
project.
Data Artifacts: All data gathering methods (verbal inter-
views and questionnaires) are subject to error (40,41). The
interview method was used in the present study. Future
studies should include both verbal interviews and written
questionnaires to facilitate cross-checking of the accuracy
of the gathered data.
Psychologic Artifacts: Clinical studies are frequently
criticized for failing to establish psychological base-lines
for the studied subjects. Written questionnaires could
incorporate standard psychological testing proforma.
Pharmacologic Artifacts: Investigator judgement (bias)
was used in categorizing data on drug users. Future
studies should exclude these subjects, or at least analyse
their data in a separate category.
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Statistical Artifacts: A much larger study population is
required in order to establish accurate prevalence rates for
vertebrogenic autonomic dysfunction. Formal statistical
analysis is also required.
Follow-Up: The foregoing study was designed to be an
acute investigation of a common clinical syndrome. It
asked simple, straight-forward questions regarding the
sequence of events during back pain episodes. While many
of the subjects were followed for months, and even years, it
is debatable if long term follow-up would bring forth any
additional answers to the questions asked. It is important
to note, however, that historical chiropractic and osteo-
pathic theory, in common with the psychosomatic school,
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